Expression of insulin/IGF-I hybrid receptors is increased in skeletal muscle of patients with chronic primary hyperinsulinemia.
The insulin receptor (IR) shares structural and functional homology with the IGF-I receptor (IGF-IR). Hybrid receptors composed of an IR alphabeta-heterodimer and an IGF-IR alphabeta-heterodimer are formed in tissues expressing both molecules. Hybrids behave as IGF-IR rather than IR with respect to ligand binding affinity, receptor autophosphorylation, and hormone internalization and degradation. Factors regulating hybrid formation in vivo are unknown. We recently reported that in skeletal muscle of NIDDM patients, expression of hybrids is increased and correlated with a decrease in IR number and an increase in fasting insulin levels. However, it is not clear whether increased expression of hybrid receptors is a primary defect specifically associated with NIDDM or a secondary event caused by hyperinsulinemia. To address this issue, we used a quantitative microwell-based immunoassay to measure hybrid receptor abundance in skeletal muscle of 11 normal subjects and 12 patients with insulinoma, a state of primary nongenetically determined hyperinsulinemia. Total insulin binding was lower in insulinoma patients than in normal subjects (0.70 +/- 0.18 vs. 4.59 +/- 0.77; P < 0.0001). Total IGF-I binding did not differ between the two groups (0.81 +/- 0.27 and 0.85 +/- 0.10, respectively). The amount of hybrids, expressed as bound/total (B/T), was higher in patients with insulinoma than in normal subjects (0.57 +/- 0.19 vs. 0.36 +/- 0.03; P < 0.0006) and was inversely correlated with total insulin binding (r = -0.64, P < 0.0004). Increased abundance of hybrid receptors was positively correlated with insulin levels (r = -0.82, P < 0.0009) and inversely correlated with insulin-mediated glucose uptake (r = -0.80, P < 0.01). No correlations were observed between insulin-mediated glucose uptake and maximal specific insulin binding (r = 0.19, P = 0.64). These results indicate that insulin-induced IR downregulation may lead to the formation of a higher proportion of hybrid receptors, whose abundance is negatively correlated with in vivo insulin sensitivity. These results, therefore, support a role for insulin in the regulation of hybrid receptors formation and suggest that increased expression of hybrids in NIDDM may be a secondary event caused by hyperinsulinemia rather than a primary defect.